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Abstract of WO01 11 870 

A photodiode (PD) produces a signal current 
corresponding to incidence light. An integrator 
(10) converts the signal current into a signal 
voltage. A CDS circuit (20) produces the change 
of the signal voltage for a predetermined time. A 
difference detector (30) determines the difference 
between the two voltages output from the CDS 
circuit (20), and the difference is stored in a hold 
circuit (40). The maximum value of the voltages 
from the difference detectors (30) of units (100n) 
is determined by comparators (50), reference 
signal voltage generators (500), final coincidence 
detectors (200) and reference voltage hold 
circuits (300) of the unit (100n). The conversion 
range of an analog-to-digital converter (400) is 
set according to the maximum value, and the 
voltage values stored in the hold circuits (40) of 
the units (100n) are sequentially supplied to the 
analog-to-digital converter (400) for conversion 
into digital signals. 
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^ (57) Abstract: A photodiode (PD) produces a signal current corresponding to incidence light An integrator (10) converts the signal 

Q£ current into a signal voltage. A CDS circuit (20) produces the change of the signal voltage for a predetermined time. A difference 

rH detector (30) determines the difference between the two voltages output from the CDS circuit (20), and the difference is stored in a 

▼"H hold circuit (40). The maximum value of the voltages from the difference detectors (30) of units (lOOn) is determined by comparators 

^ (50), reference signal voltage generators (500), final coincidence detectors (200) and reference voltage hold circuits (300) of the unit 

O (1 OOn). The conversion range of an analog-to-digital converter (400) is set according to the maximum value, and the voltage values 

^ stored in the hold circuits (40) of the units (lOOn) are sequentially supplied to the analog-to-digital converter (400) for conversion 



into digital signals. 



wo 01/H870 ai wnHiiiinniunii 



(57) gtfc 

JE <D — j£l$|flo3Hfc#a 5 CDSlH]g&2 0^f>lfl^)^H5. CDS0B 
2 oa^m^SnS 2 ocD®jEEte£>^#asg#i£ll 0B& 3 0 J: 0 # 

0>^#iS£L|§J8&3 Ott:J:93fcfcb;h,fcmjBS4ft£>5'k0>§:*:iiI2 J , 
=. y h 1 0 0 »tf>ifc«El§]& 5 0, &!JI{i-^@JE3&£tIl&5 0 0, 
-&mM& & 2 0 0*3.fctfS2gSJE«l$lem3 O 0 lc «fc O^ftbtt. 
^W^^fiiL»-S<JV>-CA/'D^lft®i^4 0 OtDA/D^&U-^v^iS: 
^ £ ft . # ^- — y h 1 0 0.©*-A'Ki&4 OJC^^^tbfcSJE'ffi 



WO 01/11870 



PCT/JPOO/05284 



fc ^ ti, iz±<Dm £ ±tmfem tvx m&T z - 1 c £ +> N ±§3© £ o # 

•ft? h^©S»^2o©H«««^IE*n^nK:J;DaMfeU SHfeStifc 2o© 

x v*&^ ^ 3 (c 2 •DomfcmmgkweMtnz «t ^ m s mimfr<DH?tmk lx. 



WO 01/11870 



PCT/JP00/05284 



io ^<Dfrmm&m<%i2> 0 

SAJfeSo Lfctfo^ ^b5lV^fe^^: LTf#?)tL^^^y h^^ca•5V^ 



2 



WO 01/11870 



PCT/JP00/05284 



tz^m^mj£&mji-rz>Nm(Dmfrmn\E\&b. (5) Nmom^-mw^m^ti^ 

*-r*Nfl©*— ;i/K®fti:x (6) sHRizmifiwmTz&mm^waE&mij'tz 
mmm^mm^mmt. (7) Nm<Dmfrm&®g8*ti?tnzMjfoLxmtte,t^ 

15 ^*m±-tz>vim<Dmm&ii, (8) NM©it^iHis&^tt^tL^?>ffi^^ixs— 
^mtmm-m.m^tmtiT^mm-WLm^mmt, (9) s»-a*ij£isi»a»£ 

-E©fi^^V%T A/D £8* > £|8s£ U Ni©^-;i/ K [nJ8§^*i-?;h,a> £ 

COHftii^Btt. 3t*ftiH*^ CD Sialic H#&S?!§]8&. * 

25 -;H«lHl»j3«fctJ c Jt«SEllIK*Na.= y htfiix.TVN£o KciS^TfciU A 



3 



WO 01/11870 



PCT/JP00/05284 



J5& C fzM cTtl-So C D S (*B§1— Ml* > r U > ^\ Correlated Double 
Sampling) mS&T'tes «#®S&^£ffi;t/£ftS{i^mff* s Sg 1 ©SS&^fcA* 

u >y ^igtc et b n^gi 2 * ct vm 3 ©^sm^© a t><Rin^-^ 
zmffim<Dmfr&&8>t>ti, *ommzmttzmm^mK.&th±i£n2>o c©m 

8§^n^tLtCcfct>^^n-rv>^iiM-^mjEo-5t»©^iiT-^So fit, a 

SSs «JH— St*iJ£IUB&x 3£J¥t«EE«i$lHll&*5«tVA/D^JftlHlBS^fi-?ncD»f^ 

zmm-rz** $>y#m®&*mizffiz.. fawmzmixxxv yyt*&KT 



4 



WO 01/11870 



PCT/JP00/05284 



(2) »gtJ:0S?«:K:7^y b^#&ft£tlT^fct^ 2 ©8HSfc N 3ttft 
5 Cfcll^fM^CDS|lgScD^3©^M^tcm«^-y:> (3) % 1 *3«fctfUi 2 <DM 

m<D%k<vm3(DMm^ cDsw(om2^^xjFm3co^mm^n^tiizwm 
«*s<*-s\ (4) m3<Dwm(D'&<Dm4(DM?£^ %.mizm&mijQ-fz>&mm^m 

^-rs^— sot- £ ««— a^iaK*' e> a* £ h*. c ©a^-gcM-^ 
-r*f ^ >y^i5{ts^M-^^E©«^*ipma^nisstc^^-a-, c©& 

(5) m4©^F^©^©^5©^tc NfiO^; — Jl/ KIUS&-^tT/-? t ti>b i ?)ttS 

^n&<D^bmizfottzm i ©m^m^ cds 0g§©^ 2 ©^g^tcssi^tL 

mti Ltzm^WEEomib&lZfo KtzM 2 (DW.ffim& CDS [n]i8©Sg 3 ©S**^ 

mus£vm2 (ommco'&om 3 ©amst:. cds mg&©ff§ 2 & ct^ m 3 ©^g 



5 



WO 01/11870 



PCT/JP00/05284 



6 



WO 01/11870 



PCT/JP00/05284 



m 3 l±*nffSMMte& t 5 Qttftffe&B® CDS [s]S§it^5 0 

s 8 fc**^iifij&!Bfc« & s<*:«^^«cd a/d gemmm® \Bi&mx $> 2> o 
m9i±A/v£&®&tp<Dm^mmfrmm<DmMte®&mx$>2>o 

010 As 01 OB, 01 0C. 01 OD. 010 E. 010 F, 0 1 0 G s 
15 01OH. 0101. 01OJ. 01OK> 01OL. 01OM N 0 1 0 0 

loo, 01 o p&*mffi}mizmzmteMigLmw(Dmft&m.wTztz&<D*'( 

011 A. 011 Bs 011 C. 011 Dl±A/DmWk®&e>mtf*m.WTZ 
0T*$>£ O 

[US&0T'&£o 

wt, mimm*^mLx*ftw<Dnmomm*mfflizmBM-rzo mm 



7 



WO 01/11870 



PCT/JP00/05284 



3§c©&f&£^-r *>©i:-r3o 
cs& 1 (Dmmmm) 

*J£ls]B2 0 0. *ipmflE«J$[H]g& 3 0 0s A/Df£&®S&4 0 0, S^M^m 
JEESg£[I]g§5 0 0, ^ >^«9fflliae6 0 0 y7hl/^^^700S 
10 ilx.T^fi!c;^tlTVN^o h 1 0 On t±x 7th^t-KPD, 

CDS 2 0 x M#StJ*lfil8&3 (k *-^h*@K40 N Jttt@&5 0 
i3J:V^-r y*-J*PSWe*«r« M0 0 n CD^|oli^l 0(±2VM3|II 

mcomm.T'for). hioo„ <dcd s@s&2 oi±2^(cim£©$ff&T'& 

*K h 1 0 On ©M^H^Iel8S3 0 l±^^lzmm<Dffij%T'$> !k 

15 M 0 0 a ©*-;i'HIU^4 0(iS^{C|5l«©«J5!cT-fet). 6-^-* h 

1 0 0 n ©i£^lI]B&5 0 &m^C|^«©^£&T&& 0 Lfc#oT. NiS©^-— -/ 

h i o 0i~ i o 0Hi±m^izmm<Dmi8x~&2>o 

m^-r?>o h 1 0 On ®7* WJ*— KPDIis l&^t£££:fci:2& 

T&RfcMSft-cfctk iife7cife*fcj±2^7c«*is<fe-rso «c*. y*v^ 

0 2l±*||»^{z#S@<*:«^a©=W^[5IS&l 0©E]ftH-efc5 o =&^-- 
25 >y h 1 0 On ©lS#[l]g§ 1 Ofck A:fr«^ fcffi^^^fcCKtcSV^ftfllfclTV 
7*A k ^mm^- C i i5 <fc * s/ S W, tit V ^ £ o#T#EB& 1 0 «\ 



8 



WO 01/11870 



PCT/JP00/05284 



K P D f, A*«? tA^ t felt ^§li?C , CMLTs ^©^a£ 

5 -4 * >^J^I(5]ES6 0 0^c,iH*^n5Wfft*^l>tilitSc 

-«y h 1 0 0„ 0CDS@g&2 0i±. A*«^fcffl:fctt^i:©IHIfc:«fc:j& 1 
Mf^C 2 i:fc£7jf:r>rA2£WLT^3o X^yfi?SW 2 K SV^3i6% 

^g^£Jxfcg§2©^mfj|^C 2 2 iScfctf^-r ^^^SW22x fc^tft^ SVMC 
10 mmg&t£tl1tm3 (D&mm^CisjS&XFXJ yfif SW23^ 7>7A2©A 

C D S 0g& 2 0 li, >>5 L i?SW 2 i-SW23d s il;Tl^i:§tlt 

^c 22 43^1^023 ^n^n^^mbTiu^b-r^o x-t y^sw^ijiv 

15 SWastfHg;*^ ^^SW^^tTV^il^tZii, «#[h]S& 1 Ofr^M 
^C 2 i ^iTAijbfei lCDm^^^M^C 22 {z^UTs ^e©#«^tvfe 

c 2 i ^ta* tfci 2 out ^ giiTc^ ti« it, ^owmztitzmM 
20 (3^bfcM-^mE^m*ig^^?,m±j-r?.o *j y^sw 2 ., sw 22 ij^t/ 
sw 23 ^ti^tuii, >^»iiiss6 o 0fr£a}#£ft£ftj^M-^twS-3^ 

5 O®[o]S&0T-ifc3o §^L— v h 1 0 On ©M#?!t#[e]B& 3 0l£ N A^SJe^tti 
25 AJ» ; ?i:©lfflt:JBK:JS«3R^C3*5«J:tf^>rA3 §1^?C 3 17>7" 



9 



WO 01/11870 



PCT/JP00/0S284 



y^m?smzm^T^z>£giz<gmmTC3frt>mffiQ2*mmL. c©£? 

£LT. CDSHH&2 O^^A^-T^m^fQ 1 £.m&Q2 t<D&ft-r&t>-bWtt 
(Q1-Q2) ^SfiH^Ca (CW^UT, -€©*«*tlfcm«f (Q1-Q2) 

* t-i^ s w 3 ^A*-r 3 Jjini {cfK^tisn^-s s^M-^-mff £ r > r a 3 j= a^it 

b 1 0 0„ ©J£!f&0g&5 Ol±. A^tt^PfcffiAirP tcomizMlztem. 
m^Cs *5«fcTM >^—<$r I NVSfU £<EK * I NVOAm^P^tC^ 

6 o 0frt>mij£ti2>Mmm^izM-3i^xwim-r2> o it<gtiu8§ 5 o x-r^ 
^[5]SS5 o©*-r >y^m^sw 5 *)i§< ^«H{fiv„i©s&j±/w-r >b--^> 



10 



WO 01/11870 



PCT/JP00/05284 



xn<o uUt, flBEfitVni^iHimffiVnAicaiLfcRiax _tfe-f ws-* i 
NvcD/±i±{±^sfe-rso ccDf^ffliCct?), M^@iai^3 ocDttj^mM©^: 

&.±<D£5lz, it«lel» 5 0 1±. *ifM8-^EE#8£[5]S& 5 0 0 j&»*,ffl*£ftI5 
&ttfflolKI3 0©T>7*A3%3(lTA*bfc»^OT«JE©«[i:, ^SUS^Csfc: 

<D&m&tfix v =f-m=f- s w 42 utm$ tu c 4 ^ ta**? £ ©p^ 
>^j00K6 0 0 2 nzmmm^izm-i^xmrn-rzo h 1 

0*&a*i*4 v LS^OT«EEVn3««%««f©^"CA/D*glI5IK4 0 0 
So g^-gt*J^[518&2 0 Ofcfc. NMOS h7>5?^^T I — T N *5«J:Vatn;SR 



11 



WO 01/11870 PCT/JPO0/05284 

© >^tt.ffiJn»R2oo*^LT«««EEVdd.K:^3it:gE«S*tiTV^S 0 
^f>7>^^T»0^-hJS§m MO 0 „©&!»& 5 0©tti^Sg^ 

-St*J^HlS&2 0 Otlis y M0 0 n ©Jtl£[e]i8 5 Ofr£ffi^£;h,fcit 

5 sit (-scm-^) ^h-7>i/*^^T» oy-h^icA^^tb. ±x<Dmmm 

3oo^mti$ti2> 0 ^©g^-gt*j^n]ss2 o ofrz&tiztizmmm^ (g 
m-wim^) it. h i o o n ©Jt^iuss5 ofrztHtiztizmmm^ (— 
aflWtfftmsters^-'f s>^©5^«*«v^-f ^>^T-iia^sfe-r^o 

•r**o m&-%Lm%.\B\m 2 0 0 1£. NA:£©NORit3i0i®T&o-c& 
15 So *sgmBE«j$@g&3 0 o{±. xij^tm^m^iKDm^miz^-f v^m? 

SWsooiJitFT'VrAaoo^^rU X-f yf>*? S W300 t7>7A3oo £©g^j& 

tX-f y^SWsoo*B#x *©Ji*o3£S|SM-^«BEIB^lHl8S5 0 OfrbttiJiZn 
20 TV^a^Wf mJE©{fi£^S^C 3 oo £{£Jf b^>7*A 3 oo «t 5 ffi^t^o 

a/d^ius&4 0 cm. g&p«Efij&&iHi&3 o o^e>ffi±>$tvs^iiMti 

«*«fif©JK-CA*Ls -©»^mM£A/D^|^>^£-rS 0 ^LT, A 
/D5£J&[Hlgg4 0 Oii. h 1 0 0 n ©*— ;H*®K4 O^^ili^^tiS 

25 MM-^mjEV n3 £X-f >^i?SW 6 ^tT)iW:A*U ^-©ft^mJE (T± 
o^fl-st) *^^^;PM-^tzgE«ILTm*-rSo A/D^$fc[H|S&4 0 0(i. rT^ 

12 



WO 01/11870 



PCT/JPOO/05284 



&mmfr®&4 1 0, J£i&[a]8&A402. 4 2 0:feJ:z^M±}LSlS4 3 0 

RT^M^0I^4 1 Oli. T>rA 4 oi> RT^SgPC4oo*5<fc^1 > y**? 
SW 40 i£fii;i£o ^>7*A 4 oi(±n ^-J-^ -y h 1 0 On©*— ;U h'01^4 Ofr^m 

mm zzimAtii®? \z\*i-?z> 0 7> r a^i <D$mmxj3ffi?\£wn&z v * £ <> 

tu P3^TV^Si:#(3{ipr^sgpC 4 oo{3«^^Dra^^Tt>-a-, 

ss 4 1 0 {i N go.^* h 1 0 On &t>mmztii±>ztitzm-%mE.*\±>i„ qi£ 
^sss c 4 oo co&m iz m t x m& l > m& u ^ $> s 

Jtf&lfilg&A^&s RT^M«^lHjgS4 1 O^^tB^^nfe^M-^-^SfeX^ 
*SH^A:£U *^mff^0S&3 0 0^<e>m^^4afe*^mEfii^#SfeA* 

®mmm%$4 2 oi± % Jt^Es&A^^^m^^tifcjtgt^M-^^A^u c 

<Di£i£i^«^l;:S^^T"^gm3BC4oo ©^M£fpWT3^M*i^M-^C£ 

jW5£©#8?tg-e-g[ ux v ^ & t mm b pt^msp c 400 ©^tfit^ c 
^musi5 4 3 oti. mm.$m&4 2 o^m^n^i©^*;^-^ 

7 -fey M§^Lfci^^f*0-efe5, Sc^ffibgjS4 3 Ofciu Witlisatt* 



13 



WO 01/11870 



PCT/JP00/05284 



Mzim£tix^z7-**m2<DTV#jim^tvTtiiti-r2>o c©fg2©^ 
0 9{±A/D^mgS4 o o^(D-pj^mm^m4 i o©sfcfffl&is]s&igT-& 

^©El^-r^i^ Dl^Sgi5C4oo{i. ^S^C 4 ii~C 4 i4s X^f yfi? 

SW411~SW 4 14^3J:t5^-f ^^^SW421~SW 4 24 ^il^2>o ^g^C411*5 

^^^^©Rai-aStt^aVt&tK X-f yfi?SW«i It ^M^C 4 n 
:fc<fctfx.Y vf-m^S W 4 n ©^>&^mmte£©P^t3^i*£*iT^3o 

^ c 412 £ <t z>** s> ^-*^f s W412 <D&m& h mmmi± t © p^ tctg w- tir v > s 0 

S*^C4i3*ctTf^-f >y5 : -^SW4l3(±^S^^iC$S!^^^tlT^ T>7*A 4 01 

s^c 4 is ^cktfx-r y^sw 4 i3 ©SE^i:gEfl&mte^©p^i3ig{t?»ttT 

^fcs ^S^C 414 fecfcU^^ ^^^SW 4 i4 i±. SV^M^gM^tL 
■^>7-A 4 oi©^teA^^tm*^i:©P^{ciS:{t^4 v LTi5»3s x-r^^ 
^SW 4 24tt. ^SSH^u&cfcZ^-f «y^TSW4i4®^^i:gfJtemfiti:cD 

^^TSW4ii~SW4i4^^ti{i,^M^JM4 2 O^^m^J^tife^ 
g*i^i-^C©5?5>C 1 1~C 1 4tc^5^THIS-r£o ^-T >y^^SW 42 i~ 
S W424 ^ t^tlii, ^SftJM 4 2 0 ?> til* £ *i£ C © 5 C 2 
1~C 2 4t3^HM:llPB-r£o Ifcfcs ^M^C4ii~C4i4©^S«^C 4 ii~C 



14 



WO 01/11870 



PCT/JP00/05284 



C4ii= 2 C412— 4 C4i3 = 8 C414 "'(l) 

C4II+ C412+ C413+ C414= Co •••(2) 

h 1 0 On (Ditmm&s otc#xs ittz. z<Dmmm^ni£*M-mm 
ass 3 o©7>7*a 3 *ifn,Tmmmzit®\Bim5 o^z^n** zvmmm 

-y h 1 0 o„©;w yf-m^swezmvuzmtZo >vmmmm6 0 0 

mmm^mmo tax *mm? %> » 

*nmfcmiz&zmmmL^W(DMmz^\,'>xm.wT2>o 010 a, 

01OB, 01OC, 0 1 0D, 01 0E, 01 OF, 01 0G, 01 oh, 0 
101, 0 1 0 J, 0 1 OK, 0 1 OM, HON, 010 0, 01 

0S^®led (014#hs) tt^izm^m^mm-r^m^iz-DuxmBM 

^yti(c mfr®&i ocdxj -y^sw! &mtx. ^mm^ciwrnm 
^nwb^n^o cd S0SS2 o©*-r ^fi^sw 2 , ^tt, cd 

S laISS 2 0 {3i5(t2>CD Sl&^^ih^tL^o Bt£tjt 2 £, ^IUS& 1 0©X-T 



15 



WO 01/11870 PCT/JP00/05284 

tiZm^W£&#Mtt%<l3:^X^<o ZOmMtzXli, CDSH18&2 0© 

5 CDS0S82 OCDX-T y*J*?SW 2 i *<f y**?SW2attEH&fc 

££T-&3o ^bts »Jt 3 **?>— ^ST^jfi^©^Jt4tc:. CDS0S&2 

15 -*§mJE# CDS OgQKI 2 0 LT> mM 1 3 JWKOX^OTmffiO^'fb^fcffi 

ffi#CD S0S&2 O^^m^r^ti^o Ufe^oT. fMt 4 tdCD S0S&2 0ti» 

i o<D74 >yrm*swi&mKT.&mm?Ci&mmztwmfc£ti2>o£tc, 

CD S0S&2 0©X^ yfi^SWji ASitt, CDS HISS 2 0t3:fctt3CDS 
«Sf*Sc«-r4o«f*Jt B fc:.»l^EIg&l 0(DX4 yf^f SW^Kof IT, 

16 



WO 01/11870 PCT/JPO 0/05284 

n-ti^ mftwi o<Dmt>t%?frzm*>$nz>m^mj£te&miz*% 

TV><» CICDB#£!]t5-£J±. CDS®S§2 OOX-f y^iSl^S W21 iiffl £T* 
fe?K y^iii^SW^iiPli^T^&o BS£!lt 6 l3. CDS 0^ 2 0©*-f v?- 

5 i?sw 21 sw 23 liiufctmso ?ix^ us&its 

D SUSS 2 0©^^ ^^?SW 2 i^i:Ts ^©ft^M^So 
10 T^&<^o bfctfots SiM^©^* 5 ^ * h ^ h* P D IZ Xm IT, ^ 

15 S«^-mjE^CD SUSS 2 0 JZA^LT. 1 6 t«® A^ff -^mffiO^b^ 
■^mjBEA s CDS[Q]j^2 O^^miJ^tbSo ^Jt 7 tCDS@g§2 

20 i.y-fxwis^tifei.ot^So 

rat 7 WI^T*{i. CDS08&2 OcD^S^Caatmm^tlTVNSm^fi. X 

^fes ^Jt 3 ~t 4 ^T:©^ (il©iP^) ^^Jt G ~t 7 ^-t:CD^ 
25 (^2©fl§F^) tlilUfcHbl^FITTS.^ 022*5^^ C 23^ tt^ 



17 



WO 01/1 1870 



PCT/JP00/05284 



£&©T-&*K Lfc#^T. CtL?>F^©mffiMV n3 = (V n i-V„ 2 ) t±. h 

^^©^izffl^f s*>©T?feSo ^cr-, rats c©mffi2£v» 3 

8S3 Ot±. CDS[HSg2 0©^MJ^C 22 :fecfctf C 23 ^ft^nt3g;R2nT^5 
^Jt 8 ~t 9 ©»8P^{C, CDS0S&2 OGDX-T y^S^SWza/^fflCSo d© 

tt. ^^@g&3 o©*^r ffi?sw 3 liit-ruSo ^©jtBF^tccDS 
©«jcjfecfc«EEfiiVni t-& tu cicDitjEfiiVni &mfrmnm&z oo&mm* 

V&M t io~B§&! t ii cofflFSiz.^ CDS HIK 2 0©X-f yfl?SW23#ii:5, 
£©£ts ^«^Iel8S3 0©*-T -^i?SW 3 t±BlVvtV>£«» £©»HBfc:C 

«^f©*tcj5BCfc«Effi[VB2"e*So -©i:§> M#StgE0E&3 0©*-T 

^sw 3 i±nuT^£©T-. m#?hi?ihjs& 3 o (D&mm^ c 3 c&s ms.mvn2t 
m&mvm fc©Mv n3 *u ^<Dmmmv D 3^T>^A 3 ^\,xmii^n 



18 



WO 01/11870 



PCT/JP00/05284 



s§4 0(D<gmm*Ciiz&mztLtcmi±m.Vn 3 (Dmmt, ^mm^ctizwmzti 
tzmMmamxemztim-f & «, 

«^-^J^[n]gS 2 0 Ofl±, h 1 0 0„ 5 0fr£.m^£ 

^^tLSog*|-WJ^[UJ^2 0 0^?,ffl^7^tlSfSiSM-^©ifflSH^©^b{i. 
M0 0 n ©i£3&0S&5 0fr£a^£ft§||3M^#il3ILh&£*-Y 

s^®e«^ih]ss3 o ox&. mm-mmfe®® 2 0 o^^tB^^tL^isrsM 



19 



WO 01/11870 



PCT/JP00/05M4 



iz&ttz>gmm j %mH.%»E.w 5oo*f> ommm^ms.(om. mmms.m v ref ) 

T*(is MO OnCD^-f ^^m^SWed 5 ^^ hl^** 7 0 OlZ&Qm 

MzmtztiZo moo„ h* 01^4 o^^>m^ ^tifeMm-^- 

^&H]B&4 0 0©qT^Mg(5C 4 o 0 \zmmzWM(Dl&-ZX±Z1xtz^ ^v* 

jvm^iz&mztiXs w&v*)\,m^i*A/vm8km&± o oa^m^tt&o 

^^t, H11A, BJ11B, HllCv 691 1 D£fflV^ A/D^&ln]S& 
4 0 0cDl&^^^-r?>o ^Jtia {3i5^Ti±, qT^Ml#[HS§4 1 0©*^ 
«>^^SW 4 oi{±IBb^n. qT^S^H]i^4 1 Ol±U-fey h^i:^4 v iTV> 
So g-fc^ RT^gM#lH]ES4 1 OCDX-f ^^^SW 4 n~SW4i4^tL^nA j ra 

c&tu f5 L i?sw 42 i~sw424 ^n^n^n^ti-ts pi^«gpc 4 oo© 

SfifB# c o \zW£%. is tiX V n & o 

W401 tfUdtfu Jgl#g©^--^ HO Ch©*^ 'yWSWetfBCf.HSo 

a-^Mo 0i©*— ;i/ h-[Hii&4 o©sa* : FC4K:»9i*tLTv^am^faQt±x 

X-f *^£ : ?SW4i £«fc IF SW43 >f y^JfrPSV^tfBifcSi:* >y 

f^SWe ^11, A/D^tftlHlK4 0 0 © RT&gFM 4 1 0l:A*t5 o 



20 



WO 01/11870 



PCT/JPOO/05284 



&C4oo®&mmc 0 £izmbtzmMQ&Bj&&m&C4ooizmxTz> mi ia# 

V S a=Vl3=Q/C 0 -(3) 

%\%m%, &m&m&4 2 oi*. rt^m^ c 40 o©*-r y^fn^sw^-sw 

414*^VNfe^ N ^^ll^SW422-SW424 *KtS (0 1 lB#M)o d CD ^ 

Vsb=Q/C 4 n —(4) 

fcU V S b>V re f COtfct^^§ltt^l»glJ4 2 0I±, 
pT^MgpC 4 oo O^-f ^f^SW 422 Zm^tzmz, 7.4 «y^m : ?SW4i2 

^meus (si ic#i)o cois^ Rr^*gi5C4ooo^aft(iC4ii+C4i2 

Vsc=Q/ (C411+C412) -(5) 

%tz, V sb <Vref T'^mis £©J£<i&i£J?l£gttT^S$iJTO4 2 0(±, cF 
tC, Rl^SgP 0400 0^-1" ^f^SW 4 i, :fe£lfSW 422 £li§^fc^t N 

^^sw 4 i2*5=fctJ t sw42i *mtz (mi id#d„ c©*gjn, w^msc 

V s d=Q/C 4 i 2 -(6) 

c©«^ff-^ii, Jt^®SSA402 lc Xii U ^©filtflfcWffifiSV^r fc* 



21 



WO 01/11870 



PCT/JP00/05284 



4ii~C 4 i4 ©:£T£o^T^*f|iJ^£#tTirS£:, Rr^SgpC 4 oo ©«S&ft&;§ 
S^dJLSU 3 Otli, ^*MW4 2 0fr£ffl^£tifc7^*;Wg-s§£:F- K 

IlSIOa-y h 1 0 d ©7* h^^-— KPD{cAWLfe^**y h^©^ 
M^UfcM^UHVia tt v A/D^IUS&4 0 0(3J: $7*2? 
tu ^©^^^^M-^^^tKM-^-iibTitS^^tiao WP*K«ic LTx £I2# 
@mi^©j.-.y M00„O7t h^^-KPDtAlfbfe^*'y hft©ftfi 

* s w 4 u~ s w 4 i4 ©^-t u&nx rT^msb c 400 (Dammit Cotr* 

Zhgtzlt, pr^figpc 4 oo t«tA-r*«arQl±V»r • Co <£ D 'h£V»©T?N rT 
£SMSC4oo ©*>f >^^SW4]i~SW 4 i4 © 5 £MtLA»#iB < £ i: fc: «fc >K 



22 



WO 01/1 1870 



PCT/JP00/05284 



lZk±(D£ol^ £¥ttfiE&&[al&3 0 0A»t>m**nifc«IsIttA402 «cA*$n 
5S¥iEIV,eflt A/D^&[h]8&4 0 0 ifimmTZ Z < A/D&&-?% 

c # z^m^mm Vnz.<om.zKm.-rta^ a/d m&u > lt us 0 

Lip** A/D.^JftIel8S4 0 0 £A;fr-f £=§M^«BEVna ©3 fcffi*l*»©ttl±«& 
-ra£Sp«£E« V r ef T- tb £ tP 6 > ±IB A/ D 1/ > ^ ©&H£ fc tSffl 

«tTms^^©^s*^e>»»3te^©aMfe*siR*iib5i < ^ 

fc^hbTt#5>tti>^^^ h)t^l3S-3V^TA/D^[5ieS4 0 0 

-i ^-KPDt^^^tvT^&t^t^ — £B$IHITfc:*5W-*8l#(HlB& 1 Ofr 
fcffl:fc£ftSfl9-5WE©£»#Vni ^CDS [US& 2 0©^M^C22 fcffi8S**l 

— ^p^t ici5(t i>a^tns& io^f. ai*^ nzm^m&cD&mfr v n2 ^cds 
— ;i/ h*ie]g&4 ofr&aj^itSo ife^ot. cds(hiss2 o^^m^^tt?>m 
m 2 onmmm) 

^2©»jf^{^2>gi^i^s©«^ov%-r^-rso ^2©^ 



23 



WO 01/11870 



PCT/JP00/05284 



y h i o o„ (DMfrmww3 obu h tamimiz 
ternm? c s &£V7> 7a 3 &mm? cs£t> t a 3 t omm&&x << 

w 3 zmtT^zhgiz^mm^cz izn^Q i^i^iu ^^?sw s 
zm^T^ztgiz&mm^Cz i>^mMQ2^mh, coi^ia^ cd 

StelJ^2 OfrZAti-fZWffiQ 1 i:m?^rQ 2 i:©^-r^t)*»m^f(Q 1 - Q 2 ) 
fc&filfrpCa -£©»K£*lfc«llr (Q1-Q2) (CJiBUfcM-^* 

JE^T>rA 3 ^?>tit5^-rSo y*J*?SW»HU ^ >y$iJH0SS 6 0 0 

h 1 0 0„ ©J£«Uh|K5 Oii. 2o©X*J8! : ?*«kVlo©tB*J«^ 
^tLTV^o ii (16 2) ©x*«h?fcm*«l ; ?i:a)IHIt:«M'f y^-*^s 
w 52 (swssK §ti?c 5 ^i^-f >a*-^ i Nv^tt, £©>r >^-z i 

sw5s(is ^ >^M^ni5&6 o o^m^nsfMWi^ics^Tiais-r 

CD SEES 2 0©^fi^C22 43«t^C23 ^*ve*U;:m«£ftT V^m^tfi© 
M#£^fr?HII[eI{&3 0TJfc»"OKl£#&*---;i'K|Bl8&4 0t'§i#t5^3O^ 

M^»H1ES3 0*»5>m*$nfc«JEfilVn3*^«lR ; ?C8t:fii^F-rSoC©!g3 
©^^<^4©K8^T*{±. itftmSS 5 0 {i. X^ 5/^^SW 5 i*5«tt>*SW 
52 £l§£X-f yfjR?SW63 ^ibt^ *M-^«EE«^IhIE&5 0 OfrZ&JjZ 



24 



WO 01/1 1870 



PCT/JPOO/05284 



(m 3 (ommrnm) 

0(D®mmm t &mte2>o mi 3\±m3(Dmmm\zw^imLmmmcom^mM 
mm 3 o 5 0(D®$&m-c$>z> o 

y M0 0 n (Ditm\B\m5 2o©A:fcm^:J3J;Vlo©ffl*SrF 

cd sn]]^2 o©^M^c 22 *5 c t"a : C23 ^eti^tiizwmz nx^zmnm® 

M#£MflHSHlH]i&3 0T*#»Ts£M#£*-;i/K[I)S&4 0 T!GM#ir £gl 3 ©88 

m±r^nfcmjEttv„ 3 ^^m^c 3 i^t5 0 co^ 3 <Dmmizm < m 4 com 
5 0 ofrty&jjztizmmm^rwzvmii. ^mm^CBizun^fit^mmmvns 



25 



WO 01/11870 



PCT/JPOO/05284 



^y:rsc©*«|K&«SLT*>J:^o *i*ff7'S C<J*A/D^«lia»4 0 0 

*^tr@-a-t3{*, >\*>>r— ispKGommizte, A/D^[p]gs4 o o©m*^ 
? TMtfKtt&tu ^*«cv%«-&t:ttA/D*tfei5iisi4 o o^xjizn^m^* 
-r -5 fc too m^4g^ t m &m.n ti z • 

3j— h p d ©^ ^ * x*r u - (oxmm&vittfc \sizmmm^\±&±m=? t m 

Siots jgfiKlitfV^y h SKTtttlJ&Mns. @&2&KCB±K:fcfc#«ii 



26 



WO 01/11870 PCT/JP00/05284 

20 tzWM&&mm£tiZo ^LTs H^^teli^-e(is CD S[I]S&©!g2:feJ;T5m 

3 oMi^^ aven^^t £ nx ^5 m^s©^* 5 ^® *> *u ^ ©M^td/fo 

27 



WO 01/11870 



PCT/JP00/05284 



mm^mii^fi^o &mmj£u&®&TH±, mm-mm^vm-tz-i $>?iz 
fit nm©*— jvFm&^ti^nizx *)&&£tiT^2>mm^nE.(D : ?iz><Dm 

bfc#o T> «#@B#*«#»f1^fc:£& S y ^ X{£ £> o # UT l^T * . 

st*j^is]s&^?,{±s ^©-siMw^-r^-r 5. >^©-5-£gfc«v^>r k 
m-rmm-mm^thij^tix. s*tE^«<t^ ^amm-mm^t? 
^-r^-f ^>^ic*5^s*^M-^mfE©«^^^tLSo ^©^^nfcs*p« 

-^m£E©<iitz^v^s A/D^tfe|HlBS©A/D^«ll/>^*siS^$tiSo 

A/D*tft@ttt:X* tt, ^©MM^SJE#^*;i/M^lc^&£ftT^ 
^^^^M^A/DaEtfelell&^^a^^nSo £©ek-5 t-r^ClfcT-s itfbt 
fifc^l^5fe$tiTM-^3te^fc:ov'>T©^tftai©S/Nlti±«tLfc'fo©fc&So 



28 



WO 01/11870 



PCT/JP00/05284 



±mm<*memmttL. ««©ihibs?u (pd,. i<k 20, 30. 50. 
40, sw 6 ) <Dmtim^&m®.Aj3£ti2>A/Dg;Wk®&4 0 o*mz-zmfo 

5t*I^HIK 2 0 0 A/D^|US&4 0 0 ©A/Dggll' >^Ji, 



29 



WO 01/11870 



PCT/JPOO/05284 



m& SI 

mm a/d g.wm&oA/'D mm \s > mmm^-mm^taij a titzm 
(omzmmmu -r & m&<Dm izm c t m& z n %> c t & &at 1 1 z m&Mf&mw.o 
2. \Mftmzmttzm^mM*&±Tz>K (n^2) m&yt&tthm? 

buIBN^© CDS mm^ti^tilzttfo LTtStt btu #CDS m&commm 2 



30 



WO 01/11870 PCT/JP00/05284 

^ £ m± -r £ a/d ^tgnuss 

3 . mmnm(Dmfr\B\$&. bu§bn<e© cds iug§ x buibn<scdm#^ 



31 



WO 01/11870 



PCT/JP00/05284 



mmm 1 is&xFmmm 2 omm^om 3 ©#^13. nuiac d s HESoMiBig 

m^mz^ti^ticom^itmz^^xMmi^— wltzpj 5. >^**^-r-stM 

feizunz ^ z. (Dumz titc mm&mm-%mB£(Dm.izm-3ux mm a/d mm 

jiz n&mm ^m&.*m)kiz miba/d m&mmz x± z*tx, * <omm^ms. 
z^i??jism^izm&£&xmris#)im^*mzA/D&m\&ffifrbm±i£-& 
z^t &*m. t-tz m&®mmm 2 mmmo imito 



32 



WO 01/11870 



PCT/JP00/05284 




1/12 



WO 01/11870 



PCT/JPO0/05284 



M2 



PD> 




CDS(HlgS20 



M3 



»#[Hl{&10 



W®8§600 




faJi®[5]S§600 



2/12 



WO 01/11870 



PCT/JP00/05284 



CDS[°IgS20 
ft]$p[s]j&600 




__,30 

Vn3 



i " " " |N y " U- 50 



Cs 



INV p 

0S&2OO 

Lsv^_J 



$U®J|s]i&600frt> 



3/12 



WO 01/11870 



PCT/JP00/05284 



m5 



V / 
JL 



^#/HH:Ie1S§30 
V\W\El&600 




A/D^& 
0^400 



SW42 



2 1 l sv H $ij ^ i@ ^ 600 

i 



®6 



&=L— v M00n(DJ£gtH]S§50 

V V V 




200 



0S&3OO 



4/12 



WO 01/11870 



PCT/JPOO/05284 




5/12 



WO 01/11870 



PCT/JPOO/05284 




6/12 



WO 01/11870 



PCT/JP00/05284 




7/12 



WO 01/11870 



PCT/JP00/05284 



10A W»B»10<OSW, 

IEI10B 

I&I10O CDS0B2OCDSW,, 
IMI10D CDS@tt2DOSW,a 
ffllQE CDS@a20(DSWn 
C D S @«20(»aj* 

IMI10G s*ift*[3K3oasw, 
l&l 1 0H &»M*mmoa>th* 

*-.n, KBiS40©SW. 




:run 



mioi 
mioj 
mioK 

f&l 1 OL tt«HSB50© S W . 



n 

|U 7 O/W lt«Btt50© I N V ©A* 



ffi 7 OP »*«£E*»Si8300<O£iJ* 




8/12 



WO 01/11870 



PCT/JPOO/05284 



11 A 



miis 



C411N r 
in 



SW411 



C412 



SW412 



SW413 



c 414|Li 



SW414 



SW 42 i^r 



SW422U7 



SW423~tJt 



SW 4 24~^7 

-vs 



C 411||_[ 



SW411 



C412I I | , , 
ir SW 4 12 



C413M I ~ , SWa?3 t*t 

' I SW413 

C 4 14|| I SW424 -At 

' "SW414 I 




sw 42 r^7 

SW422^7 



miio 



C411 



Ihfi 



W411 



C412ll[ 

I Is 



SW412 



~rsw 4 i3 



C414I I I „ ^-- r 

«SW414 



SW421U7 



SW 42 2~3r 



SW424 At 

-v s 



C4IIII I SW 4 21^r 
I ISW411 | 

SW 4 22~^7 



C412 



SW412 
C413I I | n ^ -- 



SW413 _ _ 

C4141 1 r~^ -. i SW424 
' ISW414 I 




9/12 



WO 01/11870 



PCT/JP00/05284 



mi2 



CDSIsJg&20 
HMH1S&600 




~L .30 



ju K[h]S&40 



3HJ$p[e]i£600 
fl]^Is]S&600 
S§£lUi&500 



r 



SW52 

f-HI 



Cs 



INV 



SW51. 



,,50 
0E&2OO 



SW53 



.J 



$IJ^II5]E&600 



10/12 



WO 01/11870 



PCT/JP00/05284 



mi3 



CDSID02O 




~! .30 



S§±lelS&500 




.50 



0S&2OO 



11/12 



WO 01/11870 



PCT/JPOO/05284 




12/12 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/05284 



A. CLASSIFICATION OF SUBJECT MATTER 

int. CI 7 H04N5/335, H03M1/18, G02B7/32, G01C3/06, 
G01B11/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04N5/335, H03M1/18, G02B7/32, G01C3/06, 
G01B11/00, H01L27/14 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kdho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 1-222583, A (Canon Inc.), 

05 September, 1989 (05.09.89), 

Full text; Figs. 1 to 14 (Family: none) 

JP, 4-322575, A (Mitsubishi Electric Corporation), 
12 November, 1992 (12.11.92), 
Full text; Fig. 1 (Family: none) 

JP, 1-268296, A (Canon Inc.), 
25 October, 1989 (25.10.89), 
Full text; Figs. 1, 3 

6 US, 5343201, A 

JP, 6-276443, A (HAMAMATSU PHOTONICS K.K.), 
30 September, 1994 (30.09.94), 
Full text; Figs. 1 to 5 

& US, 5424530, A & US, 5684295, A 



Relevant to claim No. 



1-4 



1-4 



1-4 



3,4 



PI Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use. exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



T 



Date of the actual completion of the international search 
31 October, 2000 (31.10.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

07 November, 2000 (07.11.00) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



mem*** 



a. #w©«-r*$Hw>#s (mte&m*m (ipo) 






Int. CT H04N5/335, H03M1/18, 
GO 1 B 1 1/0 0 


GO 2B 7/3 2, 


GO 1 C3/0 6, 




«fci?ofc*/H«m (mmfti&m (ipo ) 






Int. CI 7 H04N5/335, H03M1/18, 
GOlBll/00^ H01L27/14 


G02B7/32, 


GO 1 C 3/0 6, 



HE£fflP## PCT/J POO/0 5 284 



B*mmmm&'£& 1922-1996? 

B^m^mmm^^n 1971-2000? 

B^I^ia^Hl 1994-2000? 

0*S^»f3eS^^« 1996-200 0? 



S^WBSE-C^ U^m-T-^-^^-X (^-^-j*^^ OTaSE^^L^ffi^) 



JP, 1-222583, A (=¥ -Y / ^tk5£#tt) 
5. 9£. 1 9 8 9 (0 5. 0 9. 8 9) 

±x, mi -i4ia (7r-;y^i) 

JP, 4-322575, A (=^m«Hc5fc^tfc) 
12.1 1^. 1 9 9 2 (1 2. 1 1. 9 2) 



JP, 1-268296, A (^/^ifc5£^t 
25. 10^. 1 9 8 9 (2 5. 1 0. 8 9) 



1-4 



1-4 



1-4 



0 cm<DWc$\zhJ:ifr&mm£ti,x^z> 0 



xwt mm&tt-r) 
roj pggi^ta^. fern, m^mzm^-r^xw^ 



<n 0 $ itfczfcift 

TTj m&mmU3Lt±m&a&\Z<&m£titiXWiX*><>X 

rxj &\z&m<D$>zxtikx*>^x. %&xwxr>*x&m 
rvj &\mm<o*>ZXWax&>^x, %&XfBktttL<nisi 

f&j PI— ^7yf77^ i> — X«k 



3 1. 10. 0 0 



07.11.00 



0*g4#fF/r (I SA/J P) 
100-89 1 5 
MM&TK m KWL&METT @ 4 * 3 



5 P 



9 0 5 8 



03-3581-1101 ftm 3541 



^PCT/ISA/2 10 (l2-<-i;) (1 9 9 8?7J1) 



BKfflKS* PCT/J POO/05 28 4 









A 


& US, 5343201, A 

JP, 6-27644 3, A h~^#c5^*t) 
3 0. 9JI. 1 9 9 4 (3 0. 0 9. 9 4) 
±X, ^1-512 
& US. 542453 0, A 
& US, 568429 5, A 


3, 4 



i^PCT/ISA/2 10 m2^<-i?<DmZ) (1 998^7^) 



